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RIGLESS ONE-TRIP PERFORATION AND 
GRAVEL PACK SYSTEM AND METHOD 

CONTINUATION STATEMENT 

This application is a Continuation-in-Part of US. patent 
application Ser. No. 09/467,363, ?led Dec. 20, 1999, now 
US. Pat. No. 6,206,100. 

BACKGROUND OF THE INVENTION 

The present invention relates to apparatuses and methods 
for the completion of mineral production Wells. In particular, 
the invention is related to a perforating and gravel packing 
system and method. 
Modern oil and gas Wells are typically equipped With a 

protective casing Which is run into the Wellbore. Production 
tubing is then run into the casing for producing minerals 
from the Well. Adjacent the production Zones, the protective 
casing is perforated to alloW production ?uids to enter the 
casing bore. Since particles of sand are typically carried With 
the mineral from the production Zone into the casing, it is 
sometimes necessary to install a gravel pack or production 
screen to ?lter the particles of sand. Therefore, it is common 
practice to complete a mineral Well in tWo steps: (1) run-in 
the Well With a perforating gun to perforate the casing; and 
(2) run-in the Well With a gravel pack tool to gravel pack 
and/or isolate the perforated Zone. HoWever, this method is 
disadvantageous because it requires multiple trips into the 
Well to perforate and gravel pack the Zone. 

To reduce the required number of trips into the Wellbore 
casing, various single trip perforation/gravel packing 
devices have been developed. For example, as described in 
US. Pat. No. 4,372,384, incorporated herein by reference, a 
single trip apparatus for completing a formation in a case 
borehole is disclosed. The patent teaches the use of a tool 
string Which includes a perforating gun, gravel packing tools 
and a packer means. The casing is perforated by running a 
gun ?ring device doWn through the tubing string. The Well 
is alloWed to How freely to clean up the perforated forma 
tion. The system is then moved to position a sandscreen of 
the gravel packer adjacent the perforations and packers are 
used at each end of the screen to straddle and pack off the 
perforated pay Zone. With the screen and packers in position, 
a gravel pack is established in the annulus betWeen the 
perforated casing and the screen. The tool screen is left 
doWnhole in the casing as a permanent completion device. 
The produced ?uid is alloWed to ?oW through the 
perforations, the gravel, screen, and ?nally up through the 
tubing screen to the surface. 
An alternative Well completion system is disclosed in US. 

Pat. No. 5,954,133, incorporated herein by reference. In 
particular, a method of displacing a perforating gun in a Well 
bore is used to perforate multiple Zones Without the need to 
unset or reset a packer. Multiple perforating guns in a 
positioning device are con?gured in an axially compressed 
con?guration. The perforating guns are attached to the 
positioning device and inserted into the Wellbore. With a ?rst 
perforating gun positioned adjacent a ?rst Zone, the gun is 
?red to perforate the casing. The positioning device is then 
extended to axially displace a second perforating gun Within 
the casing to a position adjacent a second Zone. The second 
gun is then ?red to perforate the casing. After a Zone(s) has 
been perforated, the positioning device is further axially 
extended to displace a production screen and packer. The 
production screen is positioned adjacent the perforations and 
the packer is positioned opposite the perforations. 
US. Pat. No. 5,722,490, incorporated herein by reference, 

discloses a method and system Wherein a gravel pack screen 
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2 
is placed in the Well along With equipment in the tubing 
string to control How from inside to outside the tubing beloW 
a production packer. The rig used to place the equipment 
may then be released from the Well. The Well is then 
hydraulically fractured. If the Well is producing from a high 
permeability Zone, the hydraulic fracture is preferably 
formed With the tip screen-out technique. The method can 
also be used in a Well already containing production tubing 
Without moving a rig on the Well to remove the tubing from 
the Well and can be used in a Well not yet perforated by 
adding tubing-conveyed perforating apparatus beloW the 
screen. 

As illustrated in some of the above referenced patent 
documents, in traditional one-trip systems, the perforating 
gun assembly is mechanically connected to the gravel pack 
assembly during run-in and perforating operations. A basic 
problem With traditional one-trip perforation/gravel packing 
systems is that the gravel packing portions of the system are 
damaged When the guns of the perforation portion of the 
system are detonated. In particular, a major factor affecting 
the reliability of one-trip perforation/gravel packing systems 
is the effects of gunshock on the gravel pack assembly. This 
shock loading can be in the form of a mechanical force 
Which is communicated through a pipe string or similar 
structure connecting the perforating guns to the gravel 
packing assembly. Alternatively, a pressure Wave created 
during detonation in the ?uid column inside the Wellbore 
casing can damage the gravel packing apparatus due to a 
shock effect It has been very dif?cult to predict the siZe of 
this shock effect and even more difficult to prevent it. 

Therefore, there is a need for a one-trip perforation/ gravel 
packing system Which is more reliable than traditional 
systems in that the gravel packing portion of the system is 
protected from shock Waves generated by the guns of the 
perforating portion of the system. 

SUMMARY OF THE INVENTION 

The present invention is a system and method of operation 
Which performs both the perforating and gravel packing 
operations during a single-trip into a Wellbore, and Which 
also protects the gravel packing portion of the system from 
becoming damaged When the guns of the perforating portion 
of the system are detonated. The process that is described 
here represents a novel approach Which involves a modi? 
cation to traditional performing/gravel pack systems to 
eliminate the effects of gun shock on the gravel pack 
apparatus. 
The present invention involves running the perforating 

apparatus into the Wellbore on the same pipe string as the 
gravel pack assembly and anchoring the perforating appa 
ratus to the Wellbore. The perforating apparatus is then 
decoupled from the gravel pack assembly and the gravel 
pack assembly is picked up above the perforating apparatus. 
This accomplishes tWo things. First, mechanical shock is 
eliminated because the guns are no longer in mechanical 
contact With the gravel pack assembly. Mechanical shock is 
further dampened because the perforating apparatus is 
anchored into the Wellbore. Second, the effects of a pressure 
Wave are eliminated due to the dampening effect of the ?uid 
column that exists betWeen the top of the perforating appa 
ratus and the bottom of the gravel pack assembly Which is 
pulled aWay from and set above the perforating apparatus. 
Upon detonation, the guns and anchor device of the perfo 
rating apparatus are released or unset from the casing and are 
alloWed to free fall or be pushed to the bottom of the 
Wellbore. With the guns released from the Wellbore casing, 
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the gravel pack assembly is repositioned across the perfo 
rated Zone. Sand control and stimulation treatments are then 
conducted to complete the Well. 

According to one aspect of the invention, there is pro 
vided a method of perforating and gravel packing a Wellbore 
casing, the method comprising: making-up to a pipe string, 
a gravel packer assembly and a perforating apparatus; 
running-in the pipe string until the perforating apparatus is 
at a depth of intended perforations; and setting the perfo 
rating apparatus in the Wellbore casing at a depth of intended 
perforations; and disconnecting the perforating apparatus 
from the pipe string. 

According to a further aspect of the invention, there is 
provided a system for perforating and gravel packing a 
Wellbore casing in a single trip into the Wellbore, the system 
comprising: a gravel packer assembly having a production 
screen and at least one packer; a perforating apparatus 
connected to the gravel packer assembly, Wherein the per 
forating apparatus is detachable from the gravel packer 
assembly after the system is placed in the Wellbore and 
before a detonation of the perforating apparatus; a tool 
having at least one casing engaging slip segment, Wherein 
the tool is matable With the perforating apparatus, and 
Wherein the tool is settable in the Wellbore casing. 

According to still another aspect of the invention, there is 
provided a system for perforating and gravel packing a 
Wellbore casing in a single trip into the Wellbore, the system 
comprising: a gravel packer assembly having a production 
screen and at least one packer, Wherein the gravel packer 
assembly is connected to a pipe string for running the system 
into the Wellbore; a perforating apparatus connected to the 
gravel packer assembly, Wherein the perforating apparatus is 
detachable from the gravel packer assembly after the system 
is placed in the Wellbore and before a detonation of the 
perforating apparatus; a tool having at least one casing 
engaging slip segment, Wherein the tool is matable With the 
perforating apparatus, and Wherein the tool is settable in the 
Wellbore casing; a release mechanism that releases the tool 
from being set in the Wellbore casing; and a tube that eXtends 
betWeen the gravel packer assembly and the perforating 
apparatus, Whereby a drop bar is guided from the gravel 
packer to the perforating apparatus. 
An aspect of the invention provides a method of perfo 

rating and gravel packing a Wellbore casing, having the 
folloWing steps: (1) making-up to a pipe string: a packer, a 
screen, and a perforating apparatus; (2) running-in the pipe 
string until the perforating apparatus is at a depth of intended 
perforations; (3) setting the perforating apparatus in the 
Wellbore casing at a depth of intended perforations; and (4) 
disconnecting the screen and perforating apparatus from the 
pipe string. 

Another aspect provides a system for perforating and 
gravel packing a Wellbore casing, having: a packer Which is 
mechanically communicable With a service string: a screen 
in mechanical communication With the packer; a perforating 
apparatus in mechanical communication With the screen, 
Wherein the screen and perforating apparatus are detachable 
from the packer; and a tool having at least one casing 
engaging slip segment, Wherein the tool is matable With the 
perforating apparatus, and Wherein the tool is settable in the 
Wellbore casing. 

The invention has a further aspect, including a system for 
perforating and gravel packing a Wellbore casing, having: a 
packer connectable to a pipe string for running the system 
into the casing, Wherein the packer has a through path 
extending from a top end to a bottom end of the packer; a 
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4 
screen comprising a production screen and a vent screen, 
Wherein the screen mechanically communicates With the 
packer; a perforating apparatus in mechanical communica 
tion With the packer, Wherein the perforating apparatus and 
the screen are detachable from the packer; and a tool 
comprising at least one casing engaging slip segment and a 
release mechanism, Wherein the tool is matable With the 
perforating apparatus, and Wherein the tool is settable in the 
Wellbore casing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is better understood by reading the 
folloWing description of non-limitative embodiments With 
reference to the attached draWings Wherein like parts in each 
of the several ?gures are identi?ed by the same reference 
characters, and Which are brie?y described as folloWs. 

FIG. 1 is a How chart of a method embodiment of the 
invention for perforating and gravel packing a Wellbore 
casing. 

FIG. 2 is a sidevieW of a Wellbore casing and a depth 
veri?cation tool anchored in the casing. 

FIG. 3 is a sidevieW of a Wellbore casing and depth 
veri?cation tool anchored in the casing. Further, a gravel 
packer assembly and perforating apparatus are shoWn sus 
pended from a pipe string in the Well casing above the depth 
veri?cation tool. 

FIG. 4 is a sidevieW of a Wellbore casing With an anchored 
depth veri?cation tool, perforating apparatus and gravel 
packer assembly. The perforating apparatus is secured to the 
depth veri?cation tool and detached from the gravel packer 
assembly. Further, this ?gure shoWs the gravel packer 
assembly elevated to a position Well above the perforating 
guns and a loWer packer is set Within the Wellbore casing. 

FIG. 5 is a sidevieW of a Wellbore casing With a depth 
veri?cation tool, perforating apparatus, and gravel packer 
assembly. As shoWn in FIG. 5, the perforating gun has 
detonated to perforate the Wellbore casing and the depth 
veri?cation tool has released or unset from the casing so that 
the depth veri?cation tool and perforating apparatus have 
fallen to a position beloW the perforations. 

FIG. 6 is a sidevieW of a Wellbore casing Wherein a depth 
veri?cation tool and perforating apparatus have fallen to a 
loW position in the Wellbore casing, and a gravel pack 
assembly is positioned to straddle perforations in the Well 
bore casing. 

FIG. 7 is a How chart of a method embodiment of the 
invention for perforating and gravel packing a Wellbore 
casing. 

FIG. 8 is a sidevieW of a Wellbore casing and a gravel 
pack/perforation system, Wherein a depth veri?cation tool is 
attached to a perforating apparatus so that a gravel pack 
assembly, a perforating apparatus and the depth veri?cation 
tool are all run-in the Well on the same pipe string. 

FIG. 9 is a side vieW of a Wellbore casing and gravel 
pack/perforation system Wherein the system comprises a 
guide tube betWeen a gravel packer assembly and a perfo 
rating apparatus. The guide tube ensures a denotation bar 
dropped through the gravel packer assembly Will squarely 
contact and detonate the perforating apparatus. 

FIG. 10 is a side, cross-sectional vieW of a depth veri? 
cation tool. 

FIG. 11A is a side cross-sectional vieW of a depth veri 
?cation tool and release mechanism. In this ?gure, the depth 
veri?cation tool is shoWn in a set position. 

FIG. 11B is a side cross-sectional vieW of the depth 
veri?cation tool and release mechanism shoWn in FIG. 11A. 
In this ?gure, the depth veri?cation tool is shoWn in a release 
position. 
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FIG. 12 is a How chart of a method embodiment of the 
invention for perforating and gravel packing a Wellbore 
casing. 

FIG. 13 is a sidevieW of a Wellbore casing and a depth 
veri?cation tool anchored in a casing having a plug. This is 
a “Set Depth Veri?cation Tool” con?guration. 

FIG. 14 is a sidevieW of a Wellbore casing and depth 
veri?cation tool anchored in the casing. Further, a gravel 
packer assembly and perforating apparatus are shoWn sus 
pended from a pipe string in the Well casing and seated on 
the top of the depth veri?cation tool. This is a “Running” 
con?guration. 

FIG. 15 is a sidevieW of a Wellbore casing With an 
anchored depth veri?cation tool, perforating apparatus and 
gravel packer assembly. The perforating apparatus has a 
production screen attached to its top and is secured at its 
bottom to the depth veri?cation tool. The gravel packer 
assembly is detached from the production screen and is 
elevated to a position Well above the perforating guns. This 
is a “Disengage” con?guration. 

FIG. 16 is a sidevieW of a Wellbore casing With a depth 
veri?cation tool, perforating apparatus, and gravel packer 
assembly. The perforating gun has detonated to perforate the 
Wellbore casing and the depth veri?cation tool has released 
or unset from the casing so that the depth veri?cation tool, 
perforating apparatus and production screen have fallen to 
rest on the plug. The production Zone is gravel packed. This 
is a “Detonate/Pack” con?guration. 

FIG. 17 is a sidevieW of a Wellbore casing With a depth 
veri?cation tool, perforating apparatus, and gravel packer 
assembly. A Washpipe extends from the gravel packer 
assembly to complete the gravel pack around the production 
screen. This is the “Washout” con?guration of the system. 

FIG. 18 is a sidevieW of a Wellbore casing With a depth 
veri?cation tool, perforating apparatus, and gravel packer 
assembly. The Washpipe is WithdraWn and the production 
?uids are alloWed to How through the gravel packer assem 
bly. This is the “Production” con?guration. 

FIG. 19 is a sidevieW of an embodiment of the invention 
having a packer, screen, perforating apparatus and depth 
veri?cation tool. 

It is to be noted, hoWever, that the appended draWings 
illustrate only typical embodiments of this invention and 
therefore not to be considered limiting of its scope, as the 
invention may admit to other equally effective embodi 
ments. 

DETAILED DESCRIPTION OF THE 
INVENTION 

According to a ?rst embodiment of the invention, a depth 
veri?cation tool is anchored in a Wellbore casing at a depth 
adjacent a mineral production Zone. A gravel packer assem 
bly and a perforating apparatus are then run-in the casing on 
a single pipe string. The perforating apparatus is deposited 
on the depth veri?cation tool and secured thereto. The 
perforating apparatus is detached from the pipe string and 
the pipe string is used to reposition the gravel packer 
assembly to a location separate from and above the perfo 
rating apparatus. A perforation packer at a loWer end of the 
gravel packer assembly is then set in the Wellbore casing. 
With the gravel packer assembly secured, perforating guns 
of the perforating apparatus are detonated to perforate the 
casing. Upon detonation, the depth veri?cation tool and 
perforating apparatus are released or unset from the casing 
and alloWed to fall to the bottom of the Well. The perforation 
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packer at the loWer end of the gravel packer assembly is then 
released and the gravel packer assembly is repositioned to 
straddle the perforations in the casing. The packers of the 
gravel packer assembly are set and complete operations are 
conducted on the production Zone. 

This method embodiment of the invention is described in 
greater detail With reference to FIGS. 1 through 6. Referring 
to FIG. 1, a ?oWchart of a method for operation of a 
particular embodiment of the present invention is shoWn. 
FIGS. 2 through 6 illustrate cross sectional vieWs of doWn 
hole tools in a Wellbore casing at various stages of the 
method described in FIG. 1. 
The ?rst step of the process is to anchor 101 a depth 

veri?cation tool 40 in a Wellbore casing 2. As shoWn in FIG. 
2, the depth veri?cation tool 40 is anchored 101 at a depth 
and location Which is proximate to a production formation 5 
outside the casing 2. The depth veri?cation tool 40 may be 
loWered to this location by any means knoWn to those of 
skill in the art. For example, the depth veri?cation tool 40 
may be loWered in the Well casing 2 by a Wireline, coil 
tubing or a pipe string. According to different embodiments 
of the invention, the depth veri?cation tool 40 is set above, 
beloW, or in the interval of the Wellbore casing 2 Which spans 
the production formation 5. 
With further reference to FIG. 3, a gravel packer 10, a 

perforating apparatus 20, and a release mechanism 30 are 
run-in 102 the Wellbore casing 2 on a pipe string 3. The 
gravel packer 10 is equipped With a perforating packer 11 at 
its loWer end and an upper packer 12 at its upper end. 
BetWeen the packers 11 and 12, the gravel packer 10 has a 
production screen 13. Finally, the gravel packer 10 has a 
fracturing sleeve 14 and a cross-over tool 15. According to 
various embodiments of the invention, nearly any gravel 
packer apparatus may be used With the invention. For 
example, the isolation and gravel packing systems disclosed 
in US. Pat. Nos. 5,609,204 and 5,865,251, incorporated 
herein by reference, are suitable for use With the present 
invention. The perforating apparatus 20 comprises a gun 
cylinder 21 and detonator 22. The gun cylinder 21 is 
positioned With its longitudinal axis collinear With the 
central axis of the Wellbore casing 2. Perforating guns are 
located about the circumference of the gun cylinder 21 as is 
knoWn in the perforating gun art. The detonator 22 is located 
at the top of the perforating apparatus 20 Where the perfo 
rating apparatus is made-up to the bottom of the gravel 
packer 10. The system is further equipped With a release 
mechanism 30 Which is made-up to the bottom of the 
perforating apparatus 20. The release mechanism 30 is 
con?gured to extend into the depth veri?cation tool 40 and 
mate thereWith. 

As shoWn in FIG. 3, system is run-in 102 the Wellbore 
casing 2 until the release mechanism 30 and perforating 
apparatus 20 are deposited 103 on the depth veri?cation tool 
40. The perforating apparatus 20 is then secured 104 to the 
depth veri?cation tool 40 by the release mechanism 30. In an 
alternative embodiment of the invention, the release mecha 
nism 30 is separate from the latching mechanism that 
attaches the perforating apparatus 20 to the depth veri?ca 
tion tool 40. The depth veri?cation tool 40 is anchored into 
the casing 2 and a standard anchor latch assembly (not 
shoWn) is used to anchor the perforating apparatus 20 to the 
depth veri?cation tool 40. The release mechanism 30 is a 
separate tool that is threaded to the anchor latch or the 
perforating apparatus 20 depending on the particular appli 
cation. 
With particular reference to FIG. 4, once the perforating 

apparatus 20 is secured 104 to the depth veri?cation device 
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40, the gravel packer 10 is detached 105 from the perforating 
apparatus 20. In alternative embodiments, the perforating 
apparatus 20 is connected to the gravel packer 10 by a 
“J-coupling” and the perforating apparatus 20 is detached 
105 by an “un-J” procedure as is knoWn in the art. The 
gravel packer 10 is then repositioned 106 to a location 
separate from and above the perforating apparatus 20 by 
pulling up on the pipe string 3. The gravel packer 10 is 
repositioned 106 to a location betWeen about 100 meters and 
about 200 meters separate from the perforating apparatus 20. 
Once the gravel packer 10 is repositioned 106, the perfora 
tion packer 11 is set 107 in the Wellbore casing 2. By setting 
the perforation packer 11, the gravel packer 10 is secured in 
the Wellbore casing 2 to prevent the gravel packer 10 from 
being damaged during detonation of the perforating appa 
ratus 20. Also, the perforation packer 11 is used to control 
the Well after perforation to prevent ?uids from travelling up 
through the annulus betWeen the casing and the pipe string. 

In an alternative embodiment of the invention, the perfo 
ration packer 11 is not set 107. This step in the process is 
unnecessary Where the Well is perforated in an overbalanced 
condition. HoWever, the gravel packer assembly 10 is still 
protected from the detonation shock effects of the perforat 
ing apparatus 20 because it is detached and separated from 
the perforating apparatus 20. 

Referring to FIG. 5, a vieW of the system is shoWn 
immediately after detonation of the perforating apparatus 
20. With the perforation packer 11 set 107, the perforating 
apparatus 20 is detonated 108 to perforate the Wellbore 
casing 2. According to various embodiments of the 
invention, the detonator 22 is triggered by dropping a 
detonation bar or ball on the detonator, increasing the 
hydrostatic pressure in the Wellbore, sending and electronic 
signal, or any other triggering mechanism knoWn to those of 
skill in the art. In one embodiment, the gravel packer 
assembly 10 has a through path 16 Which is large enough to 
alloW a detonation bar or ball to be dropped from the pipe 
string 3, through the through path 16 to the detonator 22. As 
the guns of the perforating apparatus 20 are detonated 108, 
the depth veri?cation tool 40 is released 109 from the 
Wellbore casing 2 to alloW the perforating apparatus 20, 
release mechanism 30 and depth veri?cation tool 40 to fall 
to the bottom of the Wellbore. The release mechanism 30 
releases 109 or unsets these tools by deactivating the anchor 
ing device of the depth veri?cation tool 40 as described in 
greater detail beloW. Once the depth veri?cation tool 40 is 
released 109 from the Wellbore casing 2, both the perforating 
apparatus 20 and the depth veri?cation tool 40 are alloWed 
to drop to the bottom of the Wellbore. 

Referring to FIG. 6, the perforation packer 11 is then 
released 110 from the Wellbore casing 2. The gravel packer 
10 is then repositioned 111 to straddle the perforations in the 
Wellbore casing 2. This repositioning 111 is accomplished by 
loWering or running the pipe string 3 into the Wellbore. The 
gravel packer 10 is repositioned 111 until the production 
screen 13 is immediately adjacent the perforations 4. Once 
the gravel packer 10 is repositioned 111, the perforation 
packer 11 is set to seal the loWer end of the gravel packer 10. 
The upper packer 12 is also set 112 to seal the upper end of 
the gravel packer 10. The system is noW properly con?gured 
to conduct 113 completion operations on the production 
Zone. In embodiments of the invention having a through path 
16 through the gravel packer assembly 10, a plug is dropped 
into the through path 19 to close the through path 16 prior 
to completion operations. 

Referring to FIGS. 4, 5, 6, 7 and 8, an alternative method 
and apparatus of the invention is described and shoWn. In 
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this embodiment, the depth veri?cation device 40 is secured 
to the perforating apparatus 20 before the system is run into 
the Wellbore. Therefore, a gravel packer 10, perforating 
apparatus 20 and a depth veri?cation tool 40 are all made up 
together on the surface before running into the Wellbore. 
As shoWn in FIGS. 7 and 8, the gravel packer 10, 

perforating apparatus 20 and depth veri?cation tool 40 are 
run-in 701 the Wellbore casing 2 on a single pipe string 3. 
The system is run-in 701 the Wellbore until the perforating 
apparatus 20 is adjacent a mineral production formation 5 on 
the outside of the Wellbore. Once depth has been achieved, 
the depth veri?cation tool 40 is anchored 702 in the casing 
2. The perforating apparatus 20 is then detached 703 from 
the gravel packer 10. With the perforating apparatus 20 
detached 703, the gravel packer apparatus 10 is repositioned 
704 to a location separate and uphole from the perforating 
apparatus 20. A perforation packer 11 of the gravel packer 
assembly 10 is set 705 to secure the gravel packer assembly 
10 against the detonation of the perforating apparatus 20. 
Next, the guns in the gun cylinder 21 of the perforating 
apparatus 20 are detonated 706 to perforate the casing. The 
depth veri?cation device 40 is released 707 or unset from the 
casing so that the perforating apparatus 20 and depth veri 
?cation tool 40 Will fall to the bottom of the Wellbore. The 
gravel packer assembly 10 is repositioned 708 to straddle the 
perforations in the casing and the packers 11 and 12 of the 
gravel packer assembly 10 are set 709 in the casing. The 
perforation packer 11 and upper packer 12 are set 709 to 
isolate the annulus betWeen the production screen 13 and 
casing 2. Completing operations are ?nally conducted 710 
on the perforated portion of the Wellbore casing 2. 
An alternative embodiment of the invention is shoWn in 

FIG. 9. This embodiment is equipped With a guide tube 50. 
The guide tube 50 ensures that a detonation bar dropped 
through the gravel packer 10 Will travel through the guide 
tube 50 and squarely contact the detonator 22 of the perfo 
rating apparatus 20. In the embodiment shoWn, the guide 
tube 50 is a telescoping mechanism having cylindrical 
sections Which are concentric. Thus, a gravel pack cylinder 
51 is attached to the bottom of the gravel packer 20 and a 
detonation cylinder 52 is attached to the top of the perfo 
rating apparatus 20. The cylindrical sections are alloWed to 
slide freely one Within the other after the perforating gun is 
released or detached from the gravel packer 10. These 
cylindrical sections are alloWed to freely slide relative to 
each other to ensure mechanical vibrations are not trans 
ferred from the perforating apparatus to the gravel packer 
10. 

Referring to FIG. 10, a side cross-sectional vieW of a 
depth veri?cation tool 40 is shoWn. The depth veri?cation 
tool 40 has exterior and interior sleeves Which are both 
comprised of several independent components. The exterior 
sleeve has a setting sleeve connector 41 at its upper end. The 
setting sleeve connector 41 is made-up to a setting sleeve 42. 
Both of these components make up a portion of the exterior 
of the depth veri?cation tool 40. The exterior is further 
comprised of a locking key mandrel 45 that communicates 
With the bottom of the setting sleeve 42. BeloW the locking 
key mandrel 45 is an upper retainer 47 that holds a key 46. 
The upper retainer 47 is made-up to a slip cage 53, Wherein 
the slip cage 53 extends beloW the upper retainer 47. Finally, 
the exterior of the depth veri?cation tool 40 comprises a 
bottom retainer 54. The interior sleeve has a top coupling 43 
near the top of the depth veri?cation tool 40. A mandrel 49 
is made-up to the bottom of the top coupling 43 and extends 
from the top coupling 43 to approximately the bottom of the 
depth veri?cation tool 40. The depth veri?cation tool 40 is 












